BIOLOGICAL OPINION SUMMARY
CENTRAL ARIZONA PROJECT WATER ASSIGNMENT- COTTONWOOD WATER
WORKS, INC., AND CAMP VERDE WATER SYSTEM, INC TO CITY OF SCOTTSDALE

Date of opinion: March 30, 1998
Action agency: Bureau of Reclamation

Project:  Central Arizona Project Water Assignment- Cottonwood Water Works, Inc., and
Camp Verde Water System, Inc to City of Scottsdale

Location: Yavapai and Maricopa Counties, Arizona

Listed species affected:
Razorback sucker (Xyrauchen texanus) endangered with critical habitat
Bald eagle (Haliaeetus leucocephalus) threatened without critical habitat
Southwestern willow flycatcher (Empidonax traillii extimus) endangered with critical habitat
* Anzona Cliffrose (Purshia subintegra) endangered.

Biological opinion: No jeopardy or adverse modification of critical habitat

Incidental take statement:
Anticipated take: Exceeding this level may require reinitiation of formal consultation.
Razorback sucker - anticipated take exceeded if project is not implemented as proposed
Bald eagle - none
Southwestern willow flycatcher - same as for razorback sucker
Arizona Cliffrose - not applicable
Reasonable and prudent measures: [mplementation of these measures through the terms
and conditions is mandatory. 1. Minimize loss and alteration of razorback sucker habitat. 2.
Document activities that would result in incidental take of razorback sucker. 3. Maintain
complete and accurate records. 4. Protect and enhance southwestern willow flycatcher habitat
on the Verde River. 5. Develop methods of public education and shall promote voluntary
water conservation practices in the Verde Valley.
Terms and conditions: Terms and conditions implement reasonable and prudent measures
and are mandatory requirements. Provide technical advice and biological information on
razorback sucker to water companies, provide FWS with annual reports on progress in
acquiring surface water rights, provide FWS with information on wells drilled and
implementation of cooperative agreements with AGFD and ADA, provide FWS with
information on recharge projects planned by water companies, ensure construction of
infrastructure is outside of occupied or suitable flycatcher habitat, work with landowners
along the Verde River as part of a coordinated effort for the management of riparian habitat,
participate in the Verde Watershed Association and seek to coordinate monitoring of
flycatcher habitat and breeding territories on the Verde River, explore use of a portion of the
southwestern willow flycatcher management funds to be used for Verde River flycatcher




territories, set aside one percent of the Trust to be used for public information and educational

materials, and determine and promote methods to encourage voluntary water conservation
measures in the Verde Valley.

Conservation recommendations: /mplementation of conservation recommendations is

discretionary. Reestablish stream gage at Camp Verde. Conduct additional surveys for
southwestern willow flycatcher.
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MEMORANDUM
TO: Area Manager, Bureau of Reclamation, Phoenix Area Office, Phoenix, Arizona

FROM:  Acting Field Supervisor

SUBJECT: Central Arizona Project (CAP) Water Assignment - Cottonwood Water Works, Inc., and
Camp Verde Water System, Inc. to City of Scottsdale

This biological opinion responds to your request of November 24, 1997, for formal consultation
pursuant to section 7 of the Endangered Species Act (Act) of 1973, as amended, regarding
assignment to the City of Scottsdale, in Maricopa County, Arizona, of CAP water allocations
belonging to Cottonwood Water Works, Inc. (CWW) and the Camp Verde Water System, Inc.
(CVWS), in Yavapai County, Arizona. The species of concem are the endangered razorback sucker
(Xyrauchen texanus), the endangered southwestern willow flycatcher (Empidonax trailii extimus),
the endangered Arizona cliffrose (Purshia subintegra) and the threatened bald eagle (Haligeetus
leucocephalus). The consultation period began on November 25, 1997, the date your request was
received in our office.

It is the Fish and Wildlife Service's biological opinion that implementation of this water assignment
is not likely to jeopardize the continued existence of the razorback sucker, southwestern willow
flycatcher, or Arizona cliffrose and is not likely to adversely modify the critical habitats of razorback
sucker and southwestermn willow flycatcher,

The following biological opinion is based on information provided in the June 17, 1997 final
Environmental Assessment, (EA), June 27, 1997 Biological Assessment (BA), November 24, 1997
Supplemental Biological Assessment (SBA), 2 Reclamation memorandum of February 18, 1998
containing additional project information, various hydrologic and other data supplied by CWW,
CVWS, and Salt River Project (SRP), data in our files, and other sources of information. Literature
cited in this biological opinion is not a complete bibliography of all literature available on the species
of concern or other subjects considered in this opinion. A complete administrative record of this
consuitation is on file in this office.
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CONSULTATION HISTORY

Informal consultation on this project began in 1992. At that time, the project specifics were still
under development with several options being considered. Earlier exchanges of information on this
and related projects and issues between the Bureau of Reclamation and the Service had occurred
through National Environmental Policy Act (NEPA) scoping and comments and through Fish and
Wildlife Coordination Act reports, from the 1970's, 1980's, and 1990's. In those earlier comments
and reports, the Service had expressed concern about the issues covered by this opinion, including
surface water depletion and adverse effects of residential, recreational, and industrial development
facilitated by CAP water allocations. Service NEPA comments on the project option under
consultation here were submitted to Reclamation on October 2, 1996 and July 1, 1997. In those
comments, the Service expressed concerns specifically related to the need for section 7 consultation,
water depletion of the Verde River, and the long-term consequences of development facilitated by
increased water supply.

On June 12, 1997, Reclamation forwarded a Biological Assessment to the Service with findings of
"may affect, is not likely to adversely affect"” for all listed species and critical habitats. Following
a meeting with Reclamation on June 26, 1997, the Service responded on June 30, 1997, and did not
concur with that finding for razorback sucker, southwestern willow flycatcher, bald eagle, and
- Arizona cliffrose. The Service then met with SRP, to accept information SRP had available
regarding this proposed project. Another meeting was held on July 11, 1997 between the Service,
- Reclamation, CWW, CVWS, and Congressman Stump's office to discuss this proposed project.

On July 30, 1997, the Service forwarded a July 25, 1997 request from CWW and CVWS for
applicant status under the section 7 regulations. At an August 19, 1997 meeting, Reclamation
informed the Service they were accepting CWW and CVWS as applicants and would formalize that
in the letter initiating formal consultation. Reclamation also informed the Service that SRP had
requested applicant status, but Reclamation had turned down that request on the basis that SRP did
not meet the appropriate criteria.

On November 24, 1997, Reclamation submitted a Supplemental Biological Assessment to the
Service with a request for initiation of formal consultation and identification of CWW and CVWS
as applicants. The formal consultation period began on November 25, 1997, the date of receipt by
the Service of the November 24 initiation letter. The Service acknowledged receipt of the formal
initiation on December 19, 1997.

To address concerns raised by the Service and others, CWW and CVWS began work in the early
summer 1997 on an agreement with Arizona Game and Fish Department, and in fall 1997 with the
Arizona Department of Agriculture, to put in place protective measures that would prevent or
mitigate some of the adverse mpacts from the proposed project. Those agreements received their
final signatures on January 27, 1998 and January 23, 1998, respectively. The substance of these
agreements is addressed later in this opinion.
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BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION

The proposed project is the approval, by Reclamation, of CAP water exchange agreements between
CWW, CVWS, and the City of Scottsdale. The CWW and CVWS received CAP allocations in 1983
from the Secretary of the Interior which consisted of 1,789 acre-feet (af) per year to CWW and 1,443
affyear to CVWS. In 1993, both CWW and CVWS entered into water-service subcontracts with
Reclamation and the Central Arizona Water Conservation District (CAWCD). The CAWCD is a
political subdivision of the State of Arizona formed to operate CAP. Reassignment of CAP
allocations requires approval by Reclamation.

The service areas of CWW (16,000 acres) and CVWS (14,800 acres) are in the vicinity of the towns
of Cottonwood and Camp Verde, Arizona (Figure 1) in central Arizona. They are located alongside
the Verde River in what is known as the Verde Valley. Native vegetation of the Verde Valley is
semidesert grassland with a well-developed cottonwood (Populus sp.)willow (Salix sp.) ripartan
community along the Verde River. Scottsdale is part of the Phoenix metropolitan area in south-
central Arizona. Scottsdale is located in the Sonoran desert palo verde (Cercidium sp.)/creosote
(Larrea tridentata) vegetative communities.

Both CWW and CVWS are Arizona corporations and public utilities subject to regulation by the
State of Arizona, primarily the Arizona Corporation Commission. The Arizona Department of
Environmental Quality regulates water quality issues involved in this proposed action and the
Arizona Department of Water Resources (ADWR) regulates water rights and water sources. Local
zoning regulations govern placement of water facilities, power lines, and water mains. Authority
to place water lines and other facilities within public road rights-of-way are granted by Yavapai
County or the municipal entity.

Originally CWW and CVWS planned to effectuate their CAP allocations by exchanging them with
downstream water users who held surface water rights in the vicinity of the Verde Valley. For
various reasons, including environmental concerns, these plans were abandoned. The present
proposed project is for CWW and CVWS to assign their CAP water allocations to the City of
Scottsdale in return for $3,555,200 ($1,967,900 to CWW and $1,587,300 to CVWS), which would
be used for development of alternative water supplies, primarily from groundwater sources.
Scottsdale, which already has an existing CAP allocation of 26,576 affyear, is located in proximity
to the CAP aqueduct, from which it would withdraw its allocation.

After deduction of certain charges to CAWCD, the monies which CWW and CVWS would receive
for their allocations would be placed into two separate "Water Trust Funds.” These funds would be
under oversight authority of the ADWR, pursuant to state law A.R.S. 45-1002 et seq., and ADWR
approval is required for release of any funds to CWW or CVWS. Several provisions of the Trust
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Funds are pertinent to this consultation. Both funds require that all wells drilled or pumped under
Trust Fund monies be deep wells that penetrate the Verde Formation of the Tertiary Age and the
underlying geologic units of the regional aquifer system, as defined in (Owen-Joyce and Bell, 1983).
It is also required that the casing of the wells be perforated only opposite the Verde formation and
shall not be perforated opposite the alluvium of the Quaternary Age, which underlies the Verde River
channel and its floodplain. The Trust Funds allow for use of fund monies for acquisition of surface
water rights or recharge projects, should they become viable options. The Trust Funds could not be
used to construct or operate any new surface diversions.

Specific well fields for the CWW and CVWS groundwater wells to be developed or acquired under
the Trust Funds have not been identified. As a result, the locations of new facilities, such as roads,
power lines, water lines, storage tanks, water treatment facilities, etc. have also not been identified.
However, both CWW and CYWS anticipate developing three wells each with the Trust Funds. A
typical well site would require 2 100 X 100 foot cleared area and additional space for storage tanks.
Overall, the six well sites are expected to disturb less than 5 acres of upland. Both CWW and
CVWS expect to use existing utility right-of-ways (e.g., streets, roads, highways) for water mains
and power lines, to the maximum extent possible.

Scottsdale would take delivery of its CAP water through existing facilities. These facilities include
a turnout located immediately west of Pima Road on the CAP Hayden-Rhodes Aqueduct, a 15-mile
raw water pipeline and pump station along Pima Road, and a conventional water treatment plant
located within a 40-acre area north of Union Hills Road and west of Pima Road. These facilities
were subjected to NEPA and other environmental clearances in 1984, as part. of Reclamation's
approval of the initial water service subcontract with Scottsdale.

In addition to the provisions of the Trust Funds, the CWW and CVWS have made commitments
pertinent to this consultation that are embodied in cooperative agreements between the CWW and
Arizona Game and Fish Department (AGFD), between CYWS and AGFD, and between CWW and
the Arizona Department of Agriculture (ADA). For CWW, these commitments include:

- provision to AGFD of well logs on wells drilled or acquired by CWW with Trust Fund monies,

- within 5 years after the effective date of a law or court decision which defined subflow in the
State of Arizona or specifically the Verde River above Childs, CWW will cease operation and
withdraw from service certain wells not developed or acquired through the Trust Fund if it is
reasonably determined that those wells are pumping subflow of the Verde River or its tributaries,
unless CWW holds valid surface water rights or recharge credits for the amount of water pumped
from those wells,

- AGFD will provide technical assistance to CWW in development of recharge projects,

- CWW will notify AGFD before any facilities development, using Trust Fund monies, that will
result in ground disturbance outside of existing utility easements and will cooperate with AGFD,
to the extent reasonable, in pursuing alternatives or mitigation for any proposed activities that
AGFD believes would adversely affect "protected species or habitat,"
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- CWW will notify ADA before development, using Trust Fund monies, of any facilities that will
result in ground disturbance outside of existing utility easements and will cooperate with ADA
to the extent reasonable, in salvage of "protected plants," pursuing alternatives, or mitigation for
any proposed activities that ADA believes would adversely affect "protected native plant
populations or habitat,"

.- CWW will not construct or develop wells, storage tanks, pipelines, mains or other facilities,
using Trust Fund monies, within the Arizona cliffrose recovery area,

- CWW will not develop wells, construct storage tanks or other facilities within the cliffrose
recovery area whose function is to serve customers outside of the recovery area, regardless of the
source of the funding, '

-CWW, in the event of a request for service within the Arizona cliffrose recovery area will advise
ADA of the request, contract a site-specific inventory, confer with ADA regarding routing,
Jocation, and construction practices to avoid negatively impacting Arizona cliffrose, and if ADA
believes the proposed activity will negatively affect Arizona cliffrose, CWW and ADA will
consult with the Service.

For CVWS, the commitments include:

- provision to AGFD of well logs on wells drilled or acquired by CVWS with Trust Fund monies,

- within 5 years after court confirmation of the exchange with Scottsdale, CVWS will reduce its
water withdrawals from shallow (in Quatemnary alluvium) wells from 353 affyear to 176.5
affyear, unless CYWS holds valid surface water rights or recharge credits for that amount of
water or unless the courts grandfather in the existing usage as a water right (CWW and CVWS
have submitted Statements of Claim for water rights related to their shallow wells and it 1s their
belief that they will eventually receive a grandfathered right to a very small portion of their
claims. It is uncertain when the courts may adjudicate these claims.),

- metering of CVWS pumpage from all shallow weils (in Quaternary alluvium) and reporting of
that usage to AGFD annually,

- within 5 years after the effective date of a law or court decision which defines subflow in the
State of Arizona or specifically the Verde River above Childs, CVWS will cease operation and
withdraw from service certain wells not developed or acquired through the Trust Fund if it is
reasonably determined that those wells are pumping subflow of the Verde River or its tributaries,
unless CVWS holds valid surface water rights or recharge credits for the amount of water
pumped from those wells, :

- AGFD will provide technical assistance to CVWS in development of recharge projects,

- CVWS will notify AGFD before any facilities development, using Trust Fund monies, that will
result in surface ground disturbance outside of existing utility easements and will cooperate with
AGFD, to the extent reasonable, in pursuing alternatives or mitigation for any proposed activities
that AGFD believes would adversely affect "protected species or habitat."

In addition to the commitments and provisions of the ADWR Trust Fund oversight and the
cooperative agreements with AGFD and ADA, CWW and CVWS have agreed to attempt to acquire
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surface agricultural water rights in the Verde Valley for retirement from irrigation use. Acquisition
of such rights would be dependent on availability, cost, and legal adjudication. These purchased
water rights would be used to secure the pumping from existing shallow wells for continuity of
service in the event of well or system failure. Under existing Arizona law, withdrawal of water from
the shallow wells in the Verde Valley does not require an existing sw-face water right. However, this
may change due to the Verde basin water adjudication presently urderway and CWW and CVWS
are concerned with loss of use of those wells if the adjudication finds that the shallow wells require
a water right. Therefore, as stated in the BA, any surface water rights acquired by CWW or CVWS
with Trust Funds monies would be used to offset pumping from existing shallow wells operated by
the water companies. 7

Both CWW and CVWS have also agreed to cooperate with all appropriate entities to implement a
plan (not yet in existence) that would allow the water represented by acquired surface water rights,
and not withdrawn through the shallow wells, to bypass existing agricultural diversion structures and
enhance Verde River base flows. They have also agreed to continue investigating the viability of
implementing groundwater recharge in association with waste water treatment facilities.

The proposed Federal activity is approval of the reassignment of the CWW and CVWS CAP
allocations to Scottsdale. The purpose of the CAP allocation was to provide the benefits of CAP to
the water service areas of CWW and CVWS for municipal and industrial use. Although it was
recognized at the time of the allocation that CWW and CVWS would be unable to take direct
-delivery of CAP water, it was anticipated that somehow CWW and CVWS would be able to derive
water from their CAP allocation to meet their future water needs. Tt was also anticipated that the
water provided by the CAP allocation could be used to avert conflicts with downstream water rights
holders over water rights. .

Reclamation states in its BA and its February 18, 1998 memorandum that CWW and CVWS would
fully develop all available water sources without the CAP allocation or the funds derived from their
transfer and that municipal and industrial development would occur at the same level in the area,
with or without the water developed by funds received for CAP allocations. Therefore, increased
level or rate of development is not a resuit of funds received via CAP, thus is not a result of a
Reclamation action (the “but for” test) and cannot be considered interdependent or interrelated to
the proposed action of Reclamation approval of the CAP transfer.

The stated purpose of the Colorado River Basin Project Act of 1968 (P.L. 90-537), which authorized
CAP, was the "provision of additional and adequate water supplies for use in the upper as well as
in the lower Colorado River Basin” and for "(providing) for mumnicipal, industrial, and other
beneficial purposes.” Recently, the purpose of CAP, was cited by the Central Arizona Water
Conservation District as; to "reduce the dangerous overdraft of groundwater resources in central
Arizona, while maintaining as much as possible of the area's irrigated farmland and providing a
source of additional water to support anticipated municipal and industrial growth" (Central Arizona
Water Conservation District, 1997). The Final Environmental Impact Statement for the Central
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Arizona Project specifically defines the purpose of the exchange allocations, such as those for CWW
and CVWS, as to "enhance the economic development potential of service areas outside the central
service area” (U.S. Bureau of Reclamation, 1972). And, the Final Environmental Impact for water
altocations and water service contracting states that CAP water availability could create two types
of "primary impact-inducing elements: 1) the water delivery system, and 2) municipal and industrial
growth” (U.S. Bureau of Reclamation, 1982). Thus, municipal and industrial developments have
long been recognized as part of the purpose and result of CAP and its water allocations, exchanges,
and deliveries. If entities receiving CAP allocations, such as CWW and CVWS were expected to
obtain and use the same water supplies and the same level of development without CAP as they
would under CAP, then their allocations would not meet the purpose of CAP. The Service must
assume that all allocations of CAP water, including those to CWW and CVWS, were intended to
meet the purpose of CAP. Therefore, for the purposes of this consultation, the Service assumes the
original CAP purpose applies and that additional municipal and industrial growth would resuit from
or be facilitated by the use of funds received in exchange for the CAP allocations of CWW and
CVWS. :

Because the proposed Federal action would result in or facilitate increased municipal and industrial
growth and economic development, that development is an interdependent and interrelated action
to the Federal action under consultation. Under the section 7 regulations, the effects of indirect,
.interdependent, and interrelated actions must be considered as part of the analysis in section 7
“consultation. Indirect actions are those that are caused by the proposed action and are later in time,
but still reasonably certain to occur (e.g., increased recreational use of the Verde River and its
.riparian corridor due to increased population supported by increased water supply), interdependent
actions are those that have no independent utility apart from the action under consultation (e.g.,
construction of new housing developments to use the water developed under the Trust Funds), and
interrelated actions are those that are part of a larger action and depend on the larger action for their
justification (e.g., construction of new water supply lines to the new residential development) (50
CFR 402.02). Therefore, effects from development and operation of all water facilities must be
considered in this opinion and the resultant potential effects of the increased population, housing,
industry, recreation, etc. must also be considered. However, there is little information to quantify
what portion of the much larger overall development in the Verde Valley is attributable to the
proposed project. Because the amount of water to be developed by this project is small compared
to the overall existing and projected water usage in the area, we have assumed that the development
increment attributable to the proposed project is small.

SPECIES DESCRIPTIONS AND STATUS

Razorback Sucker Description and Status

The razorback sucker was listed as endangered on October 23, 1991 (USFWS, 1991). Critical
habitat was designated for razorback sucker on March 21, 1994 (USFWS, 19%4a). Within the Gila
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River basin, critical habitat includes portions of the Gila, Verde and Salt rivers, including the river
and its 100-year floodplain: The Verde River and its 100-year floodplain in the project area are
within the designated critical habitat, which extends along the Verde River from just below
Perkinsville to Horseshoe Dam.

Razorback sucker grows to more than two feet in length and has a distinctive abrupt, sharp-edged
dorsal ridge behind the head (Minckley, 1973). The species was once common throughout the
Colorado River basin, but is now rare, occurring sporadically in about 750 miles of the upper basis;
(Bestgen, 1990). In the lower basin a substantial population exists only in Lake Mohave. Upstream
from Lake Mohave, the razorback sucker occurs in Lake Mead and Grand Canyon. Downstream
from Lake Mohave, it occurs sporadicaily in the mainstem and associated impoundments and canals
(USFWS, 1991). Habitat alteration and destruction along with competition and predation from
introduced nonnative fish species are responsible for the species' decline (Marsh and Brooks, 1989;
Minckley et al., 1991). As part of the recovery program, reintroduction of razorback sucker has been
attempted through stocking into numerous locations in the Gila, Salt, and Verde River basins,
including the Blue River (Creef et al,, 1992; Hendrickson, 1993).

Adult razorback sucker inhabits a wide variety of riverine habitats including mainstream and
backwater areas such as slow runs, deep eddies, pools, and sioughs (Bestgen, 1990). It also inhabits
reservoirs. Larval and juvenile razorback sucker habitat use is poorly understood, but is thought to
be shallow, slow-moving areas, backwaters and littoral zones (Langhorst and Marsh, 1986; Bestgen,
1990). Razorback sucker spawns from January to May and initiation of spawning appears to be tied
to water temperature (Langhorst and Marsh, 1986; Tyus and Karp, 1990). Spawning occurs in
shallow water over large gravel, cobble, or coarse sand with little or no fine sediment on wave-
washed lakeshores or riverine riffles (Minckley ef al, 1991). Razorback sucker lives up to about 50
years (McCarthy, 1987). It feeds on plankton, algae and detritus in reservoirs, with riverine
populations also consuming a large amount of benthic invertebrates (Bestgen, 1990).

Id ription and Statu,

The bald eagle south of the 40th parallel was listed as endangered under the Endangered Species Act
of 1966 on March 11, 1967 (USFWS, 1967). It was reclassified to threatened status on July 12, 1995
(USFWS, 1995a). No critical habitat has been designated for this species. The bald eagle is a large
hawk that historically ranged throughout North America except extreme northern Alaska and Canada
and central and southern Mexico. Bald eagles nested on both coasts of the United States, from
Florida to Baja California in the south and from Labrador, New Foundland, to the Aleutian Islands,
Alaska, in the north.

The bald eagle occurs in association with aquatic ecosystems, frequenting estuaries, large lakes,

reservotrs, major rivers, and some seacoast habitats. Suitable habitat for bald eagles includes those
areas with an adequate food base, perching areas, and nesting sites. In winter, bald eagles often
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congregate at specific wintering sites that are generally close to open water and that offer good perch
trees and night roosts (USFWS, 1995a).

There were an estimated one-quarter to one-half million bald eagles on the North American continent
when Europeans first arrived. Initial population declines probably began in the late 1800s, and
coincided with declines in the number of waterfowl, shorebirds, and other prey species. Direct
killing of bald eagles was also prevalent. Additionally, there was a loss of nesting habitat. These
factors reduced bald eagle numbers until the 1940s when protection for the bald eagle was provided
through the Bald Eagle Protection Act (16 U.S.C. 668). The Act accomplished protection and a
slower decline in bald eagle populations by prohibiting numerous activities adversely affecting bald
eagles and increasing public awareness of bald eagles. The widespread use of dichloro-diphenyl-
trichloroethane (DDT) and other organochlorine compounds in the 1 940s for mosquito control and
as a general insecticide caused additional declines in bald eagle populations. DDT accumulated in
individual birds following ingestion of contaminated food. DDT breaks down into dichlorophenyl-
dichloroethylene (DDE) and accurnulates in the fatty tissues of adult females, leading to impaired
calcium release necessary for egg shell formation. Thinner egg shell led to reproductive failure, and
is considered a primary cause of declines in the bald eagle population. DDT was banned in the
United States in 1972 (USFWS, 1995a).

Since listing, bald eagles have increased in number and expanded in range due to the banning of

DDT and other persistent organochlorine compounds, habitat protection, and recovery efforts. -

Surveys in 1963 indicated 417 active nests in the lower 48 states with an average of (.59 young
produced per nest. In 1994, 4,450 occupied breeding areas were reported with an estimated average
of 1.17 young produced per occupied nest (USFWS, 1995a).

Hunt et al. (1992) summarize the earliest records of bald eagles in the literature for Arizona. Coues
noted bald eagles in the vicinity of Fort Whipple (now Prescott) in 1866, and Henshaw reported bald
eagles south of Fort Apache in 1875. The first bald eagle breeding information was recorded in 1890
near Stoneman Lake by S.A. Meamns. Additionally, Bent reported breeding eagles at Fort Whipple
in 1866 and on the Salt River Bird Reservation (since inundated by Roosevelt Lake) in 1911.
Additionally, there are reports of bald eagles along rivers in the White Mountains from 1937, and
reports of nesting bald eagles along the Salt and Verde Rivers as early as 1930.

From 1970 to 1990, 226 known eaglets fledged in Arizona, for an average of 10.8 young produced
per year. Successful nests contained an average of 1.6 young per year (Hunt ef al., 1992). In 1996,
there were 36 known breeding areas, with 30 of those being occupied. Within those breeding areas,
31 were active, meaning eggs or young were present. Fifteen nesting attempts were successful, with
25 young fledged (Beatty et al., 1997). Results for the 1997 breeding season are not yet available.

In addition to breeding bald eagles, Arizona provides habitat for wintering bald eagles, which
migrate through the state between October and April each year. For 1996, the standardized statewide
1996 Arizona winter count totaled 361 bald eagles, including 232 adults, 127 subadults, and two of
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unknown age. The most concentrated population of wintering bald eagles is found at Lake Mary and
Mormon Lake, where 69 birds were located (Beatty and Driscoll, 1996). Results for winter 1997
are not yet available.

It is not known if the population of bald eagle in Arizona declined as a result of DDT contamination
because records were not consistently kept during this time period. However, the possibility for
contamination was present as DDT was used in Arizona and Mexico. Use of DDT in Mexico could
potentially have contaminated waterfowl that then migrated through Arizona in addition to directly
affecting juvenile and subadult eagles that traveled into Mexico. Many of the nest sites in Arizona
are in rugged terrain not suitable for agricultural development, and may therefore have avoided the
direct effects of DDT (Hunt ef al., 1992).

Bald eagle breeding areas in Arizona are predominantly located in the upper and lower Sonoran life
zones. The Luna Lake breeding area is unique in Arizona in that it is found in coniferous forests at
Luna Lake, as opposed to occurring in Sonoran vegetation communities. All breeding areas in
Arizona are located in close proximity to a variety of aquatic habitats including reservoirs, regulated
river systems, and free-flowing rivers and creeks. The alteration of natural river systems has been
both beneficial and detrimental to the bald eagle. While large portions of riparian forests were
inundated or otherwise destroyed following construction of dams and other water developments, the
reservoirs created by these structures enhance habitat for the waterfow] and fish species on which
bald eagles prey. '

Arizona bald eagles are considered distinct behaviorally from bald eagles in the remaining lower 48
states in that they frequently construct nests on cliffs. Of 111 nests known in 1992, 46 were in trees,
36 on cliffs, 17 on pinnacles, 11 in snags, and one on an artificial platform. However, while there
were more nests in trees, one study found that cliff nests were selected 73 percent of the time, while
tree nests were selected 27 percent of the time. Additionally, eagles nesting on cliffs were found to
be marginally more successful at reproducing. Bald eagles in the southwest are additionally unique
in that they lay eggs in January or February, which is early compared with bald eagles in other areas.
It is believed that this is a behavioral adaptation to allow chicks to avoid the extreme desert heat of
midsummer. Young eagles will remain in the vicinity of the nest until June (Hunt e al., 1992).

Bald eagles in Arizona consume a diversity of food items, including some invertebrates. However,
their primary food is fish, which are generally consumed twice as often as birds, and four times as
often as mammals. Bald eagles are known to catch live prey, steal prey from other predators
(especially osprey), and use carrion. Carrion constitutes a higher proportion of the diet for juveniles
and subadults than it does for adult eagles. Diet varies depending on what species are available
locally. This can be affected by the type of water system on which the breeding area is based (Hunt
etal., 1992).

A recovery plan was developed for bald eagles in the southwest recovery region in 1982 (USFWS,
1982). Goals of the recovery plan were to achieve an overall reproductive output of 10 to 12 young
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per year and to determine occupancy of one or more pairs on a drainage other than the Salt or Verde
Rivers. These goals have been met, and the bald eagle was reclassified nationwide to threatened
status. While bald eagles in the southwest were initially considered a distinct population, the final
rule notes that the Service has determined that bald eagles in the southwestern recovery region are
part of the same bald eagle population found in the remaining lower 48 states.

While the bald eagle has been reclassified to threatened, and although the status of the birds in the
southwest recovery region is on an upward trend, the population remains small and under threat from
a variety of factors. Threats persist largely due to the proximity of bald eagle breeding areas to major
human population centers. Additionaily, because water is a scarce resource in the southwest
recovery region, recreation is concentrated along available water courses. Some of the threats and
disturbances to bald eagle include entanglement in monofilament (fishing line) and fishing hooks,
overgrazing and related degradation of riparian vegetation, shooting, alteration of water systems for
water distribution systems, maintenance of existing water development features such as dams or
diversion structures, and disturbance from recreation. The use of breeding area closures and close
monitoring through the Bald Eagle Nestwatch program have been and will continue to be essential
to the recovery of this species.

Southwestern Willow Flycatcher Description and Status

The southwestern willow flycatcher is a small passerine bird (Order Passeriformes; Family
Tyrannidae) measuring approximately 15 centimeters (5.75 inches) in length from the tip of the bill
to the tip of the tail and weighing only 11 grams (0.4 ounces). It has a grayish-green back and wings,
whitish throat, light gray-olive breast, and pale yellowish belly. Two white wingbars are visible
(juveniles have buffy wingbars). The eye ring is faint or absent. The upper mandible is dark, and
the lower is light yellow grading to black at the tip.

The southwestern willow flycatcher is an insectivore typically perching on a branch and making
short direct flights, or sallying, to capture flying insects. The southwestern willow flycatcher is a
riparian obligate, nesting along rivers, streams, and other wetlands where dense growths of willow
(Salix sp.), Baccharis, buttonbush (C ephalanthus sp.), boxelder (4cer negundo), saltcedar (Tamarix
sp.) or other plants are present, often with a scattered overstory of cottonwood (Populus sp.) and/or
willow.

One of four currently-recognized willow flycatcher subspecies (Phillips, 1948; Unitt, 1987,
Browning, 1993), the southwestern willow flycatcher is a neotropical migratory species that breeds
in the southwestern U.S. and migrates to Mexico, Central America, and possibly northern South
America during the non-breeding season (Phillips, 1948; Stiles and Skutch, 1989; Peterson, 1990;
Ridgely and Tudor, 1994; Howell and Webb, 1995). The historical range of the southwestern willow
flycatcher included southern California, Arizona, New Mexico, western Texas, southwestem
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Colorado, southern Utah, extreme southern Nevada, and extreme northwestern Mexico (Sonora and
Baja) (Unitt, 1987).

The States of California and New Mexico list the southwestern willow flycatcher as endangered
(California Department of Fish and Game, 1992; New Mexico Department of Game and F ish, 1988).
The State of Arizona considers the southwestern willow flycatcher a species of special concern
(Arizona Game and Fish Department, 1996). The Service included the southwestern willow
flycatcher on its Animal Notice of Review as a category 2 candidate species on January 6, 1989
(USFWS, 1989a). A proposal to list the southwestern willow flycatcher as endangered, with critical
habitat, was published on July 23, 1993 (USFWS, 1993), and a final rule without critical habitat was
published on February 27, 1995 (USFWS, 1995b), becoming effective on March 29, 1995.

Following the review of comments received during the public comment period, the Service deferred
the designation of critical habitat, invoking an extension on this decision until July 23, 1995. A
moratorium on listing actions under the Act passed by Congress in April 1995 required the Service
to cease work on the designation of critical habitat. On Aprl 26, 1996, the moratorium was lifted
and on May 16, 1996, the Service published a notice in the Federal Register announcing listing
prioritization guidance. Listing actions were placed in categories of decreasing order of priority:
Tier 1 - Emergency listings; Tier 2 - Finalization of listing decisions on proposed species; and Tier
- 3 - all other listing actions (proposed rules, petition findings, critical habitat designations). On May
13, 1997, the Southwest Center for Biological Diversity filed a lawsuit claiming that the Service
+ violated the Act by not finalizing critical habitat for the southwestern willow flycatcher. On March

. 20, 1997, the District Court ordered the Service to finalize critical habitat for the flycatcher by July

18, 1997. As ordered, the critical habitat was published on July 18, 1997, and became effective on
August 21, 1997. A correction notice was published in the Federal Register on August 20, 1997.

Life History

The southwestern willow flycatcher forages within and above dense riparian vegetation, taking
insects on the wing or gleaning them from foliage (Wheelock, 1912; Bent, 1963). No information
is available on specific prey species. However, fecal samples containing identifiable invertebrate
body parts were collected during banding operations from more than 70 southwestern willow
ftycatchers in California, Arizona, and southwestern Colorado (M. Sogge, pers. comm.). These
samples could yield important data on prey use at various locations and timing throughout the
breeding season.

The southwestern willow flycatcher begins arriving on breeding grounds in late April and May
(Sogge and Tibbitts, 1992; Sogge et al., 1993; Sogge and Tibbitts, 1994; Muiznieks et al., 1994
Maynard, 1995; Sferra et al., 1995). Migration routes are not completely known. However, willow
flycatchers have been documented migrating through specific locations and drainages in Arizona that
do not currently support breeding populations, including the upper San Pedro River (BLM, unpubl.
data), Colorado River through Grand Canyon National Park (Sogge and Tibbitts, 1992; Sogge et al,
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1993; Sogge and Tibbitts, 1994), lower Colorado River (Muiznieks er al., 1994, Spencer er al.
1996), Verde River tributaries (Muiznieks et al., 1994), and Cienega Creek (BLM, inlitt.). These
observations probably include the subspecies E. 1. brewsteri and E. £. adastus. Empidonax flycatchers
rarely sing during fall migration, so that as a means of distinguishing some migrating Empidonax
without a specimen is not feasible (Blake, 1953; Peterson and Chalif, 1973). However, willow
flycatchers have been reported to sing and defend winter territories in Mexico and Central America
(Gorski, 1969; McCabe, 1991).

Nesting begins in late May and early June and young fledge from late June through mid-August
(Willard, 1912; Ligon, 1961; Brown, 1988a,b,; Whitfield, 1990; Sogge and Tibbitts, 1992; Sogge ef
al., 1993; Muiznieks et al, 1994; Whitfield, 1994; Maynard, 1995). Southwestern willow
flycatchers typically lay three to four eggs in a clutch (range = 2-5). The breeding cycle, from laying
of the first egg to fledging, is approximately 28 days. Eggs are laid at one-day intervals (Bent, 1963;
Walkinshaw, 1966; McCabe, 1991); they are incubated by the female for approximately 12 days;
and young fledge approximately 12 to 13 days after hatching (King, 1955; Harrison, 1979).
Southwestern wiltow flycatchers typically raise one brood per year but have been documented
raising two broods during one season (Whitfield, 1990). They have also been documented renesting
after nest failure (Whitfield, 1990; Sogge and Tibbitts, 1992; Sogge et al., 1993; Sogge and Tibbitts,
1994; Muiznieks ef al., 1994; Whitfield, 1994, Whitfield and Strong, 1995).

Whitfield, who has accumulated the largest data set on southwestern willow flycatchers, reported
the following data on survivorship of adults and young: of 58 nestlings banded since, 1993, 21 (36%)
returned to breed; of 57 birds banded as adults (after hatch year) since 1989, 18 (3 1%) returned to
breed at least 1 year (10 males, 8 females); 5 (9%) returned to breed for 2 years (all males); and 2
(3.5%) returned to breed for 3 years (M. Whitfield, Kemn River Preserve, pers. comm.). Whitfield
(1995) also documented statistically significant variation in retumn rates of juveniles as a function
of fledging date; approximately 21.9% of juveniles fledged on or before July 20th returned to her
study area the following year, whereas only 6.4% of juveniles fledged after July 20th returned the
following year.

Walkinshaw (1966), who studied E. «. trailii in Michigan, estimated that 40.9% of the males at his
study site returned to breed for at least 2 years, 22.7% returned for at least 3 years, 13.6% returned
for at least 4 years, and at least 4.5% returned during their year 5. Female refumn rates were
substantially Jower. Only 22.6% returned to breed for 1 year. Whitfield and Walkinshaw do not
incorporate potential emigration rates into their estimates of returns and, thus, may underestimate
actual survivorship. However, these data are consistent with survival rates for other passerines (Gill,
1990) suggesting that the life span of most southwestern willow flycatchers is probably two to three
years (i.e. most flycatchers survive to breed one or two seasons).

Brood parasitism of southwestern willow flycatcher nests by the brown-headed cowbird (Molothrus
ater) has been documented throughout the flycatcher's range (Brown, 1988a,b; Whitfield, 1990;
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Muiznieks er al., 1994; Whitfield, 1994: Hull and Parker, 1995; Maynard, 1995; Sferra et al., 1995;
Sogge, 1995b). Cowbirds lay their eggs in the nests of other species directly affecting their hosts
by reducing nest success. Cowbird parasitism reduces host nest success in severa) ways. Cowbirds
may remove some of the host's eggs, reducing overall fecundity. Hosts may abandon parasitized
nests and attempt to renest, which can result in reduced clutch sizes, delayed fledging, and reduced
overall nesting success and fledgling survivorship (Whitfield, 1994: Whitfield and Strong, 1995).
Cowbird eggs, which require a shorter incubation period than those of many passerine hosts, hatch
earlier giving cowbird nestlings a competitive advantage over the host's young for parental care
(Bent, 1963; McGeen, 1972; Mayfield, 1977a,b; Brittingham and Temple, 1983). Where studied,
high rates of cowbird parasitism have coincided with southwestern willow flycatcher population
declines (Whitfield, 1994; Sogge, 1995a; Sogge, 1995¢c; Whitfield and Strong, 1995), or, at a
minimum, resulted in reduced or complete elimination of nesting success (Muiznieks et al., 1994;
Whitfield, 1994; Maynard, 1995; Sferra et al., 1995; Sogge, 1995a; Sogge, 1995¢; Whitfield and
Strong, 1995). Whitfield and Strong (1995) found that flycatcher nestlings fledged after July 20th
had a significantly lower return rate and that cowbird parasitism was often the cause of delayed
fledging.

Habitat Use

. The southwestern willow flycatcher breeds in dense riparian habitats from sea level in California to
over 7000 feet in Arizona and southwestern Colorado. Throughout its wide geographic and

“elevational range, its riparian habitat can be broadly described based on plant species composition
and habitat structure (Sogge et al., 1997). These attributes are among the most conspicuous
components of flycatcher habitat, but not necessarily the only important components. They are easily
identified from photographs or during field visits and have been useful in conceptualizing, selecting,
and evaluating suitable survey habitat. Photographs and accompanying text provided in Sogge et
al. (1997) characterize the considerable variation in habitat structure and plant species composition
found at breeding sites throughout the southwestern willow flycatcher's range. Two components that
vary less across this subspecies' range are vegetation density and the presence of surface water.
Those and other characteristics, such as size and shape of habitat patches, are described further
below.

Based on the diversity of plant species composition and complexity of habitat structure, four basic
habitat types can be described for the southwestern willow flycatcher. Those types are described
below and should be referenced with photographs provided in Sogge et al. ( 1997). When reviewing
the habitat descriptions below and applying them to a particular location in the field, keep in mind
that characteristics of actual breeding sites fall somewhere on a continuum from monotypic to
multiple plant species, and from a relatively simple habitat structure characterized by a single
vegetation stratum to more complex habitat patches characterized by multiple-strata.
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Maonorypic willow: Nearly monotypic, dense stands of willow (often S. exigua or S, geyeriana) 3 o
7 meters in height with no distinct overstory layer; usually very dense structure in at least lower 2
m; live foliage density is high from the ground to canopy.

Monotypic exotic; Nearly monotypic, dense stands of exotics such as saltcedar (Tamarisk sp.) or
Russian olive (Elaeagnus angustifolia) 4 to 10 meters (m) in height forming a nearly continuous,
closed canopy (with no distinct canopy layer); lower 2 m may be very difficult to penetrate due to
branch density; however live foliage volume may be relatively low from 1 to 2 m above ground;
canopy density uniformly high.

Native broadleaf dominated: Comprised of dense stands of single species (often Goodding's or other
willows) or mixtures of native broadleaf trees and shrubs including, but not limited to, cottonwood,

willows, boxelder, ash, buttonbush, and stinging nettle from 4 to 15 m in height; characterized by
trees of different size classes; may have distinct overstory of cottonwood, willow or other broadleaf
species, with recognizable subcanopy layers and a dense understory of mixed species;
exotic/introduced species may be a rare component, particularly in understory.

Mixed native/exotic: Dense mixtures of native broadleaf trees and shrubs (such as those listed above)
mixed with exotic species such as tamarisk and Russian olive; exotics are often primarily in the
understory, but may also be a component of overstory; the native and exotic compenents may be
dispersed throughout the habitat or concentrated as a distinct patch within a larger matrix of habitat:
overall, a particular site may be dominated primarily by natives, exotics, or be a more or less equal
mixture.

There are other potentially important dimensions or characteristics of southwestern willow flycatcher
habitat, including; size, shape, and distribution of vegetation patches; hydrology; prey types and age-
specific fecundity), the distribution of breeding groups across the landscape, flycatcher dispersal
patterns, miigration routes, site fidelity, philopatry, and degree of conspecific sociality (e.g.,
coloniality). Most of these attributes are not well understood for the southwestern willow flycatcher.
However, some of these factors may be critical to understanding current population dynamics and
habitat use. For example, characterizations of suitable breeding habitat may be significantly biased
if observed patterns of habitat use are influenced by intrinsic dispersal patterns and capabilities rather

than overall habitat quality.

Ultimately, habitat suitability should be measured in terms of reproductive success and survivorship
that result in a positive rate of population growth. Without long term data that correlate or
experimentally verify which combination of the above attributes contribute to population growth,
habitat descriptions should be viewed broadly and considered descriptors of "suitable survey

habitat."
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The size and shape of occupied riparian habitat patches vary considerably. Southwestern willow
flycatchers have been found nesting in patches as small as (.8 hectares (e.g., Grand Canyon) and

iar.ge as severa_l hundred hectares (e.z., Roosevelt Lake, Lake Mead). When,viewed from above ti:tac‘eg
mixed vegetation types in particular often appear as a mosajc of plant species and patch shapes ,and
sizes. In contrast, narrow, linear riparian habitats one or two trees wide do not appear to contain

attributes attractive to nesting flycatchers. H
: g - However, flycatchers have been f; 1
habitats during migration. und using these

channels), where modification of subsurface flows has occurred (e.g., agricultural tunoff), or as a
result of changes in river channel configuration after flood events (Spencer et al., 1996).

Nest placement and nesting substrate

Southwestern willow flycatcher nests are Open cup structures, approximately 8 centimeters {cm)
high and 8 cm wide (outside dimensions), exclusive of any dangling material at the bottom. Nests
are typically placed in the fork of a branch with the nest cup supported by several small-diameter
vertical stems. The main branch from which the fork originates may be oriented vertically,
horizontally, or at an angle, and stem diameter for the main supporting branch can be as small as
three to four cm. Vertical stems supporting the nest cup are typically one to two cm in diameter.
Occasionally, southwestern willow flycatchers place their nests at the juncture of stems from
separate plants, sometimes different plant species. Those nests are also characterized by vertically-
oriented stems supporting the nest cup. Spencer e al. (1996) measured the distance between
flycatcher nests and shrub/tree center for 38 nests in monotypic saltcedar and mixed native
broadleaf/saltcedar habitats. In monotypic saltcedar stands (n=31), nest placement varied from 0.0
m (center stem of shrub or tree) to 2.5 m. In the mixed riparian habitat (n=7), nest placement varied

from 0.0 to 3.3 m.

Nest height relative to the base of nest substrate also varies across the southwestern willow
flycatcher's range and may be correlated with height of nest substrate and/or overall canopy height.
Table | presents data on nest heights in different riparian habitat types across the flycatcher's range.
Southwestern willow flycatcher nests have been found as low as 0.6 m above the ground to 14 m
above the ground. The data presented in Table 1 demonstrate that flycatchers using predominantly
native broadleaf riparian habitats nest relatively low to the ground (between 1.8 m and 2.1 m on
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average), whereas those using mixed native/exotic and monotypic exotic riparian habitats nest
relatively high above the ground (between 4.3 m and 7.4 m on average).

Historic egg/nest collections and species' descriptions from throughout the southwestern willow
flycatcher's range confirm the bird's widespread use of willow for nesting (Phillips, 1948; Phillips
et al., 1964; Hubbard, 1987; Unitt, 1987; T. Huels inlitt., 1993; San Diego Natural History Museum,
1995). Of the 34 nests found by Brown in 1902 near Yuma on the lower Colorado and Gila rivers,
33 were in Goodding's willow and one was in arrowweed. Data from historic egg collections from
southern California and more current studies indicate that 75 to 80% of nests were placed in willows
(San Diego Natural History Museum, 1995).

Currently, southwestern willow flycatchers use a wide variety of plart species for nesting substrates.
At the monotypic willow stands that characterize high elevation sites in Arizona, Geyer willow was
used almost exclusively for nesting (Muiznieks et al, 1994). At the inflow to Lake Mead on the
Colorado River, Goodding’s willow was the primary nesting substrate (R. McKeman unpubl. data).
Along a 20-mile stretch of the Gila River in Grant County, New Mexico, where boxelder is the
dominant understory species, 76% of flycatcher nests were placed in boxelder, with the remainder
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in Russian olive and saltcedar (Skaggs, 1996). At the inflows of Tonto Creek and Salt River to
Roosevelt Lake in Gila County, Arizona, both of which are comprised of monotypic stands of
saltcedar, 100% of flycatcher nests were placed in saltcedar (Muiznieks et al., 1994; Sferra et al,
1995; Spencer et al., 1996). On the San Luis Rey River in San Diego County, California,
approximately 90% of flycatcher nests were placed in live oak (Quercus agrifolia), which becarme
the dominant plant species adjacent to the stream after willows were removed in the 1930's as a
water conservation measure and a reservoir upstream reduced flood frequency and streamflow
volume (W. Haas, San Diego Natural History Museum, pers. comm., 1995). Other plant species that
southwestern willow flycatcher nests have been documented in include: buttonbush, black twinberry
(Lonicera involucrata), Fremont cottonwood, white alder (4dinus rhombifolia), blackberry (Rubus
ursinus), Russian olive, and S. hindsiana.

Territory size

Southwestern willow flycatcher territory size, as defined by song locations of territorial birds,

probably changes with population density, habitat quality, and nesting stage. Early in the season,

territorial flycatchers may move several hundred meters between singing locations (Sogge et al.,

1995: Petterson and Sogge, 1996). It is not known whether these movements represent

polyterritorial behavior or active defense of the entire area encompassed by singing locations.
" However, during incubation and nestling phases territory size, or at least the activity centers of pairs,

can be very small and restricted to an area less than 0.5 hectare. Sogge ef al. (1995) estimated a
~breeding territory size of 0.2 hectares for a pair of flycatchers occupying a 0.6-hectare patch on the
Colorado River. Activity centers may expand after young are fledged but while still dependent on
adults.

Distribution and abundance

Unitt (1987) noted that taxonomic confusion between E. traifli and E. alnorum (alder flycatcher) and
among other Empidonax species that migrate through the southwestern U.S. probably accounted for
the relative lack of research on the southwestern willow flycatcher. The alder and willow
flycatchers, formerly known as Traill's flycatcher, were not officially recognized as separate species
until the American Omithologist's Union published its sixth edition Checklist of North American
Birds (American Omithologist’s Union, 1983). The lack of systematic, rangewide collections of
southwestern willow flycatchers preclude a complete description of this subspecies’ former
distribution and abundance. However, the more than 600 egg, nest, and specimen records available
from museums throughout the U.S. in combination with state, county, and local faunal accounts from
the first half of the 20th Century do indicate that, historically, the southwestern willow flycatcher
was more widespread and, at least, locally abundant.

Phillips (1948) first described £.T. extimus from a specimen collected by Gale Monson on the lower
San Pedro River near Feldman, Arizona. The taxonomic validity of E.T. extimus was subsequently
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reviewed by Hubbard (1987), Unitt ( 1987), and Browning (1993), and has been accepted by most
authors (e.g., Aldrich, 1951; Behle and Higgins, 1959; Phillips et al, 1964; Oberholser, 1974;
Monson and Phillips, 1981; Harris et al., 1987a,b; Schlortf, 1990a,b; Harris, 1991). Unitt (1987)
reviewed historical and contemporary records of £.T. extimus throughout its range, determining that
it hiad "declined precipitously..." and that although the data reveal no trend in the past few years, the
population is clearly much smailer now than 50 years ago, and no change in the factors responsible
for the decline seem likely.

Overall, Unitt (1987) documented the loss of more than 70 breeding locations rangewide, including
locations along the periphery and within core drainages that form this subspecies; range. Unitt
estimated that, rangewide, probably was comprised of 500 to 1000 pairs. Below is a state by state
comparison of historic and current data for the southwestern willow flycatcher. Since 1992, more
than 800 historic and new locations have been surveyed rangewide to document the status of the
southwestern willow flycatcher (some sites in southern California have been surveyed since the late
1980's). Survey efforts in most states were done under the auspices of the Partners In Flight
program, which served as the coordinating body for survey training sessions and review and
synthesis of data. The extensive and, in some cases, intensive nature of these efforts have provided
a critical baseline for the current distributfon, abundance, and reproductive success of southwestern
willow flycatchers rangewide.

California

The historic range of southwestern willow flycatchers in California apparently included all lowland
riparian areas in the southern third of the state. It was considered a common breeder where suitable
habitat existed (Wheelock, 1912; Willett, 1912, 1933; Grinnell and Miller, 1944). Unirtt (1984,
1987) concluded that it was once common in the Los Angeles basin, the San Bernardino/Riverside
area, and San Diego County. Specimen and egg/nest collections confirm its former distribution in
all coastal counties from San Diego Co. to San Luis Obispo Co., as well as in the inland counties,
Kern, Inyo, Mohave, San Bernardino, and Imperial. Unitt (1987) documented that the flycatcher had
been extirpated, or virtually extirpated (1.e., few territories remaining) from the Santa Clara River
(Ventura Co.), Los Angeles River (Los Angeles Co.), Santa Ana River (Orange and Riverside
counties), San Diego River (San Diego Co.), lower Colorado River (Imperial and Riverside counties
and adjacent counties in Arizona), Owen's River (Inyo Co.), and the Mohave River (San Bernardino
Co.). Its former abundance in California is evident from the 72 egg and nest sets collected in Los
Angeles County, alone, between 1890 and 1912, and from Herbert Brown's 34 nests and nine
specimens taken in June of 1902 from the lower Colorado river near Yuma. Local collections of this
magnitude suggest that this subspecies was locally very abundant.

Survey and monitoring efforts since the late 1980's have confirmed the southwestern willow

flycatcher’s presence at 18 locations on 11 drainages in southern California (including Colorado
River). Current known flycatcher breeding sites are restricted to 3 counties, San Diego, Riverside,
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Santa Barbara, and Kern. Combining survey data for all sites surveyed since the late 1980's for a
composite population estimate, the total known southwestern willow flycatcher population in
southern California is 114 territories (Table 2). Of the 18 sites where flycatchers have been
documented, 72% (13) contain 5 or fewer territorial flycatchers; 22% (4 sites) have single pairs, or
unmated territorial birds. Only 3 drainages are known to have 20 or more flycatcher territories, the
San Luis Rey River (San Diego Co.), South Fork Kem River (Kern Co.), and Santa Ynez River
{Santa Barbara Co.).

Authorized (permitted) and unauthorized activities in riparian habitats continue to adversely affect
occupied flycatcher habitat in southern California. For example, approximately one kilometer of
occupied habitat on the Santa Ynez River in Santa Barbara County was modified or completely
eliminated in 1996 when expansion of agricultural fields resulted in clearing of riparian vegetation
(USFWS, in litt.). Despite the vast potential for niparian habitat and southwestern willow flycatcher
recovery on Camp Pendleton in San Diego County, a programmatic section 7 consultation resulted
in a conservation target of 20 southwestern willow flycatcher pairs (Table 3). The Base currently
has approximately 22 pairs of flycatchers, in contrast to the 348 pairs of the sympatric and
endangered least Bell's vireo (Vireo bellii pusillus), which through the Base’s conservation efforts
increased from a low of 27 pairs in 1984. Army Corps of Lake Isabella (Kern County) will result
in long-term inundation of the 485-hectare (ha) South Fork Wildlife Area, also proposed critical
habitat for the flycatcher. The Wildlife Area represents a significant recovery area occupied by 8
to 10 pairs of flycatchers prior to inundation and lies downstream of one of California’s largest
‘southwestern willow flycatcher breeding groups on the Kern River Preserve.

Arizona

Historic records for Arizona indicate the former range of the southwestern willow flycatcher
included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro)
and major tributaries, such as the Little Colorado River and headwaters, and White River.

Unitt (1987) noted that "probably the steepest decline in the population levels of extimus has
occurred in Arizona." The bird has been extirpated, or virtually extirpated from the Santa Cruz River
(Pima Co.), upper San Pedro River (Cochise Co.), lower San Pedro River at PZ Ranch (Pinal Co.),
Blue River (Greenlee Co.), Colorado River at Lees Ferry (Coconino Co.), Colorado River (Yuma
Co.), Gila River (Yuma Co.), and Verde River at Tuzigoot Bridge (Yavapai Co.).

Currently, 150 territories are known from 39 sites along 9 drainages statewide, including the
Colorado River (Table 2). As in California, the majority of breeding groups in Arizona are
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extremely small; of the 39 sites where flycatchers have been documented, 74% (29) contain 5 or
fewer territorial flycatchers. Moreover, 15% to 18% of all sites in Arizona are comprised of single,
unmated territorial birds.

Permitted activities and stochastic events also continue to adversely affect the distribution and extent
of occupied and potential breeding habitat throughout Arizona. For example, the Bureau would
totally inundate the riparian stands occupied by Arizona's largest breeding group (Table 3). Asa
result of Reclamation's operations on the lower Colorado River, the 445-ha Goodding's willow stand
at the inflow to Lake Mead has been partially inundated since September 1995. Despite partial
inundation, approximately eight pairs of flycatchers were documented nesting at the inflow during
the 1996 breeding season. As of April 1997, inundation of that habitat was nearly complete. The
Bureau of Reclamation projected the mortality of that stand sometime during 1997 as a result of
prolonged inundation of root crowns (i.e. > two growing seasons).

In June of 1996, a catastrophic fire destroyed approximately one km of occupied habitat on the San
Pedro River in Pinal County. That fire resulted in the forced dispersal or loss of up to 8 pairs of
flycatchers (Paxton et al., 1996). In June, 1995, approximately three miles of occupied riparian
habitat burned on the Gila River in Pinal County (Bureau of Land Management, in fitt.). It is not
known how many flycatchers occupied that location. Approximately two km of riparian habitat
bumed in Graham County in the vicinity of Safford during 1996. It is not known whether that area
was occupied by southwestern willow flycatchers, however, it did lie just downstream of an
occupied patch that was partially eliminated by Solomon Bridge (Table 3). The anticipated effect
of construction of the Solomon Bridge was dispersal of flycatchers into adjacent habitat. The
capability of adjacent habitat to absorb that dispersal was compromised by the fire near Safford.

New Mexico

Unitt (1987) considered New Mexico as the state with the greatest number of extimus remaining.
After reviewing the historic status of the flycatcher and its riparian habitat in New Mexico, Hubbard
(1987) concluded,

[it] is virtually inescapable that a decrease has occurred in the population of breeding willow
flycatchers in New Mexico over historic time. This is based on the fact that wooded sloughs
and similar habitats have been widely eliminated along streams in New Mexico, largely as
a result of the activities of man in the area.

Unitt (1987), Hubbard (1987), and more recent survey efforts have documented extirpation or virtual
extirpation in New Mexico on the San Juan River (San Juan Co.), near Zuni (McKinley Co.), Blue
Water Creek (Cibola Co.), Rio Grande (Dona Ana Co. and Socorro Co.). Survey and monitoring
efforts since 1993 have documented 173 flycatcher territories on eight drainages (Table 2).
Approximately 135 of these territories occur in remnant strips of riparian forest within 2 20-mile
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stretch of the Gila River in Grant Co (Skaggs, [996). This area contains the largest known breeding
group rangewide. In a letter responding to proposed critical habitat for the flycatcher, this part of
the Gila River is characterized as being contained by flood-control levees that do not support the
regeneration of riparian trees such as willow and cottonwood. Thus, under existing conditions,
habitat suitable for the southwestern willow flycatcher is not regenerating and this largest population
may be lost as a result. Outside of Grant County few flycatchers remain. Statewide, 84% (16) of
the 19 sites with flycatchers contain 5 or fewer territorial birds. Six sites are comprised of single
pairs or unmated territorial flycatchers, and six others are comprised of two pairs or two unmated
territorial birds.

Texas

The Pecos and Rio Grande rivers in western Texas are considered the easternmost boundary for the
southwestern willow flycatcher. Unitt (1987) found specimens from four locations in Brewster,
Hudspeth, and Loving counties where the subspecies is no longer believed to be present. Landowner
permission to survey riparian areas on private property has not been obtamed, thus current,
systematic survey data are not available for Texas. There have been no other recent reports,
anecdotal or incidental, of southwestern willow flycatcher breeding attempts in the portion of
western Texas where they occurred historically. Given that surveys in adjacent Dona Ana County,
New Mexico, have failed to document breeding along historically-occupied portions of the Rio
Grande, the Service believes it is likely that the southwestern willow flycatcher has been extirpated
from Texas.

Colorado

The taxonomic status and the historic distribution and abundance of willow flycatchers in
southwestern Colorado remains unclear due to a lack of specimen data and breeding records.
Preliminary data on song dialects suggests that the few birds recently documented in southwestern
Colorado may be E.t. extimus. These sightings have prompted State and Federal agencies to
delineate provisional boundaries for southwestern willow flycatchers and sponsor statewide survey
efforts. Survey efforts since 1993 have documented a total of six locations in Delta, Mesa, and San
Miguel counties where southwestern willow flycatchers have been found (Table 2). Two locations
have single, unmated males; two locations have single pairs, and the remaining two locations are
comprised of four to seven teritories each.

On March 9, 1997, a fire started by an adjacent landowner burried a 32-hectare portion of the
Escalante Wildlife near Delta, Colorado. That location comprised one of the largest known breeding

sites for southwestern willow flycatchers in Colorado with approximately seven pairs occupying the
site in 1996.

Utah

»CAP Water Assignment - Cottonwood Water Works/Camp Verde Water Syster - March 30, 1998
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Specimen data reveal that southwestern wiilow flycatcher historicaily occurred in southern Utah
along the Colorado River, San Juan River, Kanab Creek, Virgin River, and Santa Clara River (Unitt,
1987). Their northern boundary in south-central Utah remains unclear due to a lack of specimen data
from that region. The southwestern willow flycatcher no longer occurs along the Colorado River
in Glen Canyon where Lake Powell inundated historically-occupied habitat, nor in unflooded
portions of Glen Canyon near Lee's Ferry where southwestern willow flycatchers were documented
nesting in 1938. Similarly, recent surveys on the Virgin River and tributaries and Kanab Creek have
failed to document their presence (McDonald et al., 1995). Single, territorial males and possibly a
pair of southwestern willow flycatchers were documented at 2 locations on the San Juan River (San
Juan Co.) in 1995, but breeding was not confirmed (Sogge, 1995b). The population totals for Utah
are summarized in Table 2.

Nevada

Unitt (1987) documented 3 locations in Clark County from which southwestern willow flycatchers
had been collected, but not found after 1970. Current survey efforts have documented a single
location with 2 unmated males on the Virgin River in Clark County (Tomlinson in firr.; Table 2).

Rangewide, the curent known population of southwestern willow flycatchers stands at
approximately 454 territories (Table 2). These results indicate a critical population status; more than
75% of the locations where flycatchers have been found are comprised of 5 or fewer territorial birds
~ and up to 20% of the locations are comprised of single, unmated individuals. The distribution of
breeding groups is highly fragmented, with groups often separated by considerable distances (e.g.,
approximately 88 kilometer straight-line distance between breeding flycatchers at Roosevelt Lake,
Gila Co., Arizona, and the next closest breeding groups known on either the San Pedro River (Pinal
Co.) or Verde River (Y avapai Co.)). Additional survey effort, particularly in southern California,
may discover additional small breeding groups. However, rangewide survey efforts have yielded
positive results in less than 10% of surveyed locations. Moreover, survey results reveal a consistent
pattern rangewide: the southwestern willow flycatcher population as a whole is comprised of
extremely smail, widely-separated breeding groups or unmated individuals.

The data presented in Table 2 represents a composite of surveys conducted since 1992. Locations
that had southwestern willow flycatchers for only one year were tabulated as if the location is still
extant. Given that extirpation has been documented at several locations during the survey period,
this method of analysis introduces a bias that may overestimate the number of breeding groups and
overall population size. In addition, fernales have been documented singing as frequently as males.
Because the established survey method relies on singing birds as the entity defining a territory
(Tibbitts et al., 1994), double-counting may be another source of sampling error that biases
population estimates upward. The figure of 454 southwestern willow flycatcher territories is an
approximation based on considerable survey effort, both extensive and intensive. Given sampling
errors that may bias population estimates positively or negatively (e.g., incomplete survey effort,
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double-counting males/fernales, composite tabulation methodology), natural population fluctuation,
and random events, it is likely that the total population of southwestern willow flycatchers is
fluctuating at between 300 and 500 territories with a substantial proportion of individuals remaining
unmated. If all extant sites were fully protected, at such low population levels random demographic,
environmental, and genetic events could lead to extirpation of breeding groups and eventually render
this species extinct. The high proportion of unmated individuals documented during recent survey
efforts suggests the southwestern willow flycatcher may already be subject to a combination of these
factors (e.g., uneven sex ratios, low probability of finding mates in a highly fragmented landscape}.

Southwestern willow flycatcher reproductive success

Intensive nest monitoring efforts in California, Arizona, and New Mexico have revealed that: (1)
sites with both relatively large and small numbers of pairs have experienced extremely high rates
of brood parasitism; (2) high levels of cowbird parasitism in combination with nest loss due to
predation have resulted in low reproductive success and, in some cases, population declines; (3) at
some sites, levels of cowbird parasitism remain high across years, while at others parasitism varies
temporally with cowbirds absent in some years; (4) the probability of a southwestern willow
flycatcher successfilly fledging its own young from a nest that has been parasitized by cowbirds is
low (i.e., <5%); (5) cowbird parasitism and/or nest loss due to predation often result in reduced
* fecundity in subsequent nesting attempts, delayed fledging, and reduced survivorship of late-fledged
young, and; (6) nest loss due to predation appears more constant from year to year and across sites,
generally in the range of 30 to 50%.

On the South Fork Kern River (Kern Co., CA), Whitfield (1993) documented a precipitous decline
in the southwestern willow flycatcher breeding population from 1989 to 1993 (44 to 27 pairs).
During that same period cowbird parasitism rates between 50 and 80 percent were also documented
(Whitfield, 1993; Table 4). A cowbird trapping program initiated in 1993 reduced cowbird
parasitism rates to < 20%. Southwestern willow flycatcher population numbers appear to have
stabilized at 32 to 34 pairs in 1993, 1994, and 1995 (Whitfield, 1994; Whitfield and Strong, 1995).
Predation rates have remained relatively constant in the range of 33 to 47% (Table 4). Southwestern
willow flycatcher nest success increased from 26% prior to cowbird trapping to 48% after trapping
was implemented (Whitfield and Strong, 1995). In addition, the number of young fledged also
increased from 1.01 young/pair to 1.73 young/pair during the same period. Whitfield and Strong
(1995) found that, besides lowering nest success, fecundity, and the number of young produced,
cowbird parasitism may also lower survivorship of southwestern willow flycatcher young fledged
late in the season. Southwestern willow flycatchers that abandon parasitized nests or renest after
fledging cowbirds lay fewer eggs in subsequent clutches and, if successful, fledge young late in the
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Table 4. Nest predation and brood parasitism rates documented for the southwestern willow

flycatcher across its range'.

L ocation

S. Fork Kern River (Kemn Co., CA)
% nests parasitized”
% nests depredated

San Luis Rey River (San Diego Co. CA)
% nests parasitized
% nests depredated

Colorado River (Coconino Co., AZ)
% nests parasitized
% nests depredated

Verde River (Yavapai Co., AZ)
% nests parasitized
% nests depredated

Little Colorado River (Apache Co., AZ)
% nests parasitized
% nests depredated

Rio Grande (Socorro Co., NM)
% nests parasitized
% nests depredated

Gila River (Grant Co., NM)
% nests parasitized
% nests depredated

Pre-1993

50 - 80
35-42

1993

jgr
37

100
30

100
100

1994

16*
47

0*
28

20
40

1995

19*
34

100

extirpated

66
60

16 -27
45

' Sources: Sogge and Tibbitts (1992), Sogge et al (1993),

Brown (1994), Maynard 1995, Muiznicks et al.(1994), Sogge and Tibbitts

(1994), Cooper (1996), Skaggs (1993), Sogge (19934a), Sogge et al. (1995), Spencer et af, (1996), Whitfield and Strong (1993).

? Proportion of nests containing at least one brown-headed cowbird egg.

* Brown-headed cowbird control program implemented.
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season. Whitfield and Strong determined that cowbird parasitism delayed successful southwestermn
willow flycatcher nesting by at least 13 days and this delay resulted in significantly different return
rates of juveniles. Only 6.4% of southwestern willow flycatcher young that came from late nests
were recaptured in subsequent years, whereas 21.9% of young that came from early nests were
recaptured. [f these recapture rates murror actual survivorship, then even though some parasitized.
southwestern willow flycatchers eventually parasitism or depredation may have the more insidious
effect of reducing overall juvenile survivorship. Despite the cowbird trapping program and increased
reproductive success, Whitfield has not observed a population increase at her study area. Whitfield
and Strong (1995) speculate that other-factors in addition to cowbird parasitism, such as habitat loss
and pesticide use on wintering grounds and/or stochastic events such as storms resulting in mortality,
may be keeping population numbers low.

The number of unmated, territorial, and paired southwestern willow flycatchers detected on the
Colorado River in the Grand Canyon has remained low since monitoring began in 1982. Brown
(1994) reported that at least 50% of the southwestern willow flycatcher nests monitored in the Grand
Canyon between 1982 and 1987 were parasitized by brown-headed cowbirds. Brown (1994) did not
report data on productivity. Given that the probability of successfully fledging a single chick is low
when a nest is parasitized and the high proportion of nests parasitized during Brown's study, it is
likely that southwestern willow flycatcher productivity during that period was also low. In 1992,
* when comprehensive nest monitoring was imtiated, two pairs were present, with only one
. establishing a nest. That nest successfully fledged three chicks (Sogge and Tibbitts, 1992).

In 1993, one breeding pair, one male with two females, and six unpaired males were detected. Three
nests were found, all of which were parasitized by brown-headed cowbirds (Table 4). No
southwestern willow flycatchers were successfully reared in Grand Canyon in 1993 (Sogge et al.,
1993). Four pairs and one unpaired male occupied Grand Canyon in 1994. Nine nests were
attempted, at least four of which were parasitized by cowbirds. All nesting attempts eventually
failed due to predation or abandonment (Sogge and Tibbitt